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Description 

Field of the Invention 

5 This invention relates to high molecular weight cell-associated proteins used as antigens for the detection 

of antibody to Campylobacter pylori infection. It is useful both for the preparation of the antigen as well as In 
the detection and monitoring of the infection. 

Background of the Invention 

10 

Campylobacter pylori (C. pylori) was first isolated in 1982. it is now known to be an important cause of 
gastritis and has been associated with duodenal ulcer, gastric ulcer, dyspepsia and gastric carcinoma. Since 
the discovery in 1982 there has been a tremendous worldwide interest in C. pylori and in trying to delineate 
its actual role in gastric disease and the formation of ulcers. Despite the numerous studies showing a close 
15 association between C. pylori and abnormal gastric pathology, there is insufficient evidence to determine con- 
clusively whether the organism is pathogenic or opportunistic. Nevertheless, the presence of C. pylori is an 
important consideration In treating gastric disease. 

Patients colonized with C. pylori elicit a specific antibody response which is potentially useful as a diag- 
nostic aid and for monitoring the disease state during treatment Consequently, many systems have been de- 
20 veloped to detect serum anti C. pylori antibodies. However, preliminary studies suggest that C. pylori displays 
antigenic cross-reactivity with the thermophilic campyfobacteria C. jejuni and C. poll. This cross-activity results 
in lack of specificity. 

In attempts to avoid the problems associated with cross-reactivity, investigators have extensively studied 
the acid extracts ble surface proteins and outer membrane proteins of C. pylori . NewaJI, D. G., Journal of Gen- 

25 eral Microbiology 133:163-170 (1987); and Perez-Perez, G. I. and Blaser, M. J., Infection and Immunity 
55:1256-1263 (1987). Newall demonstrated that there existed acid extractable proteins in the molecular range 
of 20,000 to 100,000 daltons which were unique to C. pylori . However, some of these proteins were similar to 
proteins of C. jejuni and many also showed cross-reactivity with C. jejuni . At least one major antigen (approx- 
imately 60,000 daltons) showed only minimum cross-reactivity with C. jejuni , however, there still was some 

30 cross-reactivity. On the other hand, Perez-Perez showed that an antigen of about 62,000 daltons had signif- 
icant cross-reactivity. C. pylori is capable of eliciting both a systemic and local antibody response in patients 
with chronic gastritis, however, this secretory-antibody response does not appear to eliminate the colonization. 
Rathbone, B. J. et al., Gut, 27: 642-647 (1 986). Rathbone et al used the whole organism in their immunological 
assay. 

35 Other studies using the immunoblot techique show that C. pylori has a number of immune-reactive com- 
ponents in the range of 100,000 daltons or less. Kaldor, J. et al. The Medical Journal of Australia 145:133-135 
(1986). 

Whole organism EUSA assays detect C. pyloris antibody but still are unable to solve the cross-reactivity 
problem. Morris et al. The New Zealand Medical Journal 99:657-659 (1986). 
40 Acid-glycine extracts of a pylori detect antibodies using EUSA techniques. However, a number of false 
positives and false negatives exist Although the relative number of each false result can be regulated by ad- 
justing the cut off point there is still significant overlap between the groups. Goodwin et al. The Journal of 
Infectious Disease 155:488-494 (1987). Similar results are found using complement fixation, bacterial aglu- 
tination and immunoblotting. Jones et al. General Clinical Pathology 37:1002-1006 (1984) and Jones et al. J. 
45 of Med. Microbiology 22:57-62 (1986). Acid washed fractions show similar results in both complement fixation 
and SDS-PAGE immunoblots. Wulffen et al. Journal of Clinica! Microbiology 24:716-720 (1986). 

Numerous reports exist showing C. pylori antibodies in the serum of affected humans. All of the studies 
have dealt with the outside surface of the microrganism. In these test systems, the antigen is either the whole 
organism or sub parts of the flaggella and outside membrane in the molecular weight range of about 100,000 
so daltons or less. None of these studies are adequate to allow accurate detection of the infection. There is sig- 
nificant misclassification, both false positive and false negative, as well as significant cross-reactivity with 
other organisms, such as C. jejuni and C. co]i. Thus, there exists a need for a quick immunological method to 
specifically detect the C. pylori antibody. The present invention meets this need. The present invention de- 
scribes a new and accurate serological assay for the diagnosis of C. pylori infection. Previously published re- 
ft suits used lower molecular weight compounds and had significant levels of cross-reactivity with other bacteria. 
No other assay has the same overall reliability (sensitivity plus specificity). 

The symptom dyspepsia is associated with large health care expenditures throughout the western world. 
Although accurate statistics as to the frequency of dyspepsia are dif f icult to obtain, recent studies have shown 
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it to be a common problem. In England, for example, It has been estimated that approximately 1 % of patients 
served by general practitioners will present each year with the primary complaint of dyspepsia. The costs of 
dyspepsia are many and include: (i) those for drugs such as antacids or Hr-receptor antagonists (sales of d- 
metidine and ranitidine were more than 2 billion dollars); (u) charges for diagnostic evaluations such as barium 

s upper gastrointestinal series or fiberoptic endoscopy and (Hi) costs associated with time off from work. The 
effects of dyspepsia on drug use were studied by evaluating patients in Sweden in whom a clinical diagnosis 
of gastritis or non-ulcer dyspepsia was made. Tyllstrom et al. Scand. J Gastroenterol 1984, 19:755-60. 

Tytlstrom found that antacid or H r receptor antagonist therapy was common among these patients. In fact, 
most patients who visited a physician were given a prescription. This result is similar to data from Britain in 

10 which 91% of such patients reported regular use of antacids. Tyllstrom calculated that 1% of the entire popu- 
lation of Sweden was taking a daily dose and that non-ulcer dyspepsia was a primary indication for cimetidine 
use, accounting for 35% of the prescriptions. There was also noted an increasing trend in the percentage of 
patients treated with cimetidine. 

Because of the high incidence and cost of gastric problems and ulcers in western society, the ability to 

is detect and monitor the treatment of these diseases is highly desirable. Thus the present invention Is Important 
in its ability to specifically detect C. pylori which is associated with these diseases and whose disappearance 
is associated with clinical improvement 

Summary of the Invention 

20 

An object of the present invention is the isolation and purification of antigens from the high molecular 
weight cell-associated proteins of C pylori . 

An additional object of the present invention is a method for detecting C. pylori infection in humans. 
A further object of the present invention is a diagnostic kit 

25 Thus, in accomplishing the foregoing objects, there is provided in accordance with one aspect of the pres- 
ent invention antigens from the high molecular weight cell-associated proteins (HM-CAP) of C. pylori , the an- 
tigens in substantially purified form having a molecular weight of about 300,000 to 700,000 daltons, a PI on 
isoelectric focusing of about 5.9 to 6.3, being soluble in phosphate-buffered saline and tris-chloride buffers. 
In one preferred embodiment the antigen demonstrates urease activity. 

30 Another embodiment includes a serological assay for the detection of C. pylori infection in humans com- 
prising combining the antigens isolated from HM-CAP with a serum sample to be tested according to the Im- 
mulogical method selected from the group consisting of enzyme-linked immunosorbent assay, radtoimmuno 
assay, complement fixation, latex agglutination, and passive hemagglutination test using HM-CAP coated er- 
ythrocytes pre-treated (activated) by glutaraldehyde or tannic acid. 

35 In one embodiment an enzyme-linked immunosorbent assay is used. This assay includes immobilizing the 
antigen on a solid phase support, adding serum sample to the immobilized antigen, incubating the serum sam- 
ple and the immobilized antigen to form an antigen-antibody complex. Adding an enzyme-conjugated anti- 
human IgG to the antigen-antibody complex and incubating to form an antigen-antibody enzyme-conjugated 
anti-human IgG complex. In a preferred embodiment the enzyme can include alkaline phosphatase, horserad- 

40 ish peroxidase or beta-galactosidase. When alkaline phosphatase is used, para-nitrophenyl phosphate (en- 
zyme substrate) is added to the complex. This substrate reacts with the alkaline phasphatase yielding a color 
which can be measured to determine the amount of antibody. 

Another embodiment includes a kit which is comprised of the antigens of high molecular weight cell- 
associated proteins of C. pylori immobilized on a solid phase support. 

46 Other and further objects, features and advantages will be apparent from the following description of the 
presently preferred embodiments of the invention given for the purpose of disclosure when taken in conjunction 
with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

50 

The Invention will be more readily understood from a reading of the following specification and by reference 
to the accompanying drawings, forming a part thereof, where examples of embodiments of the invention are 
shown and wherein: 

Figure 1 is a typical elution profile of crude HM-CAP applied to an agarose A-5m column. 

55 Figure 2 is a typical elution profile of a HM-CAP preparation from Broth ( . . ) and plate 

( • . ) grown bacteria showing the region of urease activity. 

Figure 3 compares four different positive and negative sera using an EUSA assay with antigen from plate 
grown bacteria to detect anti-C. pylori. 
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Figure 4 compares four different positive and negative sera using an EUSA assay with antigen from both 
grown bacteria to detect C. pylori . 

DETAILED DESCRIPTION 

5 

The drawings are not necessarily to scale and certain features of the invention may be exaggerated in scale 
or shown in schematic form In the interest of clarity and conciseness. 

Antigens from the high molecular weight cell-associated proteins (HM-CAP) of C. pylori are in substantially 
purified form having a molecular weight of about 300,000 to 700,000 daltons, a PI on isoelectric focusing of 

10 about 5.9 to 6.3, being soluble in commonly used buffered solutions including PBS (phosphate-buffered saline 
including about 0.05M phosphate buffer, about 0.85% NaCI at about pH 7.2) or Tris-chloride buffer (about 
0.05M Tris, pH about 6.0). The protein components are detectable by absorption at 280 nm, lowering protein 
assay andby staining gels with Coomasee Blue. HM-CAP Is extracted (solubilized) by treatment of C. pylori 
cells with rvoctyl-glucoside (NOG). NOG extracts membrane and surface proteins without breaking the cells. 

is In the preferred embodiment these antigens demonstrate urease activity. 

When C. pylori cells are harvested and washed, urease activity remains bound to the bacterial cells. After 
sonication and centrif ugation urease enzyme activity resides in the pellet providing further evidence that the 
protein with urease activity is associated with the outer surface of the membrane. The "proteins associated 
with the outer surface of the membrane" refers to proteins which are either in the membrane or are on the sur- 

20 face of the membrane. Furthermore, disruption of the cell surface without breaking the cell releases urease 
activity into the supernatant fraction. 

The antigens can be prepared by a variety of methods. In the preferred embodiment, C. pylori is first grown 
on blood agar plates. The blood agar plates are prepared with about 7% fresh (not more than eight days old) 
horse blood and DIFCO brain-heart fusion base. After Incubating the cultures for about 48 hours at about 37°C 

23 in about 1 2% C0 2 and about 100% humid atmosphere, the C. pylori are harvested from the plates. The har- 
vested bacteria are washed with PBS centrif uged at about 8,000 rpm for about 12 minutes. This is repeated 
at least twice. 

In another embodiment the C. pylori are grown in a broth medium composed of DIFCO brain-heart infusion 
broth containing about 10% horse serum, about 0.03% purified rabbit hemoglobin and about 0.15% DIFCO 

30 yeast extract For broth cultures, the inoculum is prepared from a blood agar plate (as described above). In- 
cubation conditions are the same as for blood agar plate cultures. Bacteria from broth are harvested by cen- 
trif ugation at about 8,000 rpm for about 12 minutes and then the washing procedure as described for plate- 
grown bacteria Is followed. 

Next, the washed C. pylori cells, whether from broth or agar plates, are extracted by resuspending the 

35 washed bacteria In about 1 % solution of n-octyi-glucoside In PBS, about pH 7.2, using about 2.5 ml per 1 .0 ml 
of packed cells. After extraction for 20 minutes at room temperature the extraction suspension is centrif uged 
at about 1 5,000 rpm for 1 5 minutes. The supernatant is removed and dialyzed for 1 8 to 24 hours against 1 ,600 
volumes (about 4 liters) against PBS or one half concentration PBS, i.e. 1:1 water/PBS,containing 0.024% so- 
dium azide as a preservative. The diaJysate Is centrif uged at about 18,000 rpm for about 15 minutes. The pellet 

40 material is discarded and the supernatant is saved. The supernatant contains the crude (HM-CAP). The crude 
HM-CAP preparation is placed on a Agarose A-5m column and eluted with about 0.05 M Tris-CI buffer, at about 
pH 8.0 containing about 0.025% sodium azide. The column is about a 1.6 by 100 centimenter column. Approx- 
imately 2.5 milliliter fractions from the column are collected and monitored. The optical density of these frac- 
tions is determined at 280 nm and urease activity determined by assay with urea as substrate. The fractions 

45 (about 6 to 8) which contain maximum urease activity are pooled. These fractions which are pooled represent 
the molecular weight range of about 300,000 to 700,000 daltons. The H M-CAP preparation at this point contains 
at least two separate proteins. 

Figure 1 shows the results obtained when 2.5 ml of the crude HM-CAP preparation is passed through an 
agarose A-5m column. The peak of 280 nm absorbing material at fractions 47-49 coincides with the peak of 

50 urease activity and is closely followed by another peak of 280 nm absorbing material of lower molecular weight 
at fractions 51-52. These two peaks have considerable overlap and the partially purified HM-CAP, fractions 
47-49, contains at least two and probably more molecular species. Further separations can be undertaken to 
separate these Individual proteins. 

Molecular weight (MW) was determined by etuting proteins of known molecular weights through the same 

65 agarose A-5m column and noting their elution positions, for example, thyroglobulin (MW 669.000) at fraction 
46; aproferritin (M W 443,000) at fraction 51 ; yeast alcohol dehydrogenase (MW 1 50,000) at fraction 55; and 
bovine serum albumin (MW 66,000) at fraction 62. From these protein standards it is can be calculated that 
partially purified HM-CAP contains molecular species in the range of 300,000 (fraction 53) to 700,000 (fraction 
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46) molecular weight 

The antigenic activity of the individual protein fractions is shown in Figs. 2-4. HM-CAP fractions were se- 
lected and pooled on the basis of urease activity and used as antigen In an EUSA assay. These antigens were 
extremely effective in detecting the presence, or absence, of anthC. pylori serum IgG antibody. The presence 

5 or absence of the organism correlated with the presence or absence of the antigen. This correlation was con- 
firmed by detecting the C. pylori organism with other less convenient but recognized methods. Two batches 
of C. pylori were grown, one using the plate method and one using the broth method, to determine (1) how 
much of this specificity could be accounted for by antigens other than urease and (2) whether the method of 
growth of the bacteria (plates versus liquid media, or broth) for antigen production has any effect on the spe- 

10 cif icity of the EUSA. Crude HM-CAP was prepared from both batches of bacteria and individually passed 
through the same agarose A- 5m column. The elution diagrams are shown in Figure 2. 

In both cases two or more column fractions were pooled together to create the eight different pools des- 
ignated in Figure 2. Protein determinations were performed on each pod so that microliter plates could be coat- 
ed with an equivalent amount of protein (100 microliters of antigen at 0.007 mg protein per ml) from each of 

15 the pods. The protein determination can be seen in the following table. 
Protein in agarose fraction pods before dilution 

Mg/Ml Protein 
^ Pool Fractions Broth Plate 

Number Pooled 



1 


53-58 


0.28 


0.16 


2 


55-56 


0,38 


0.19 


3 


57-58 


0.26 


0.16 


4 


59-60 


0.22 


0.14 


5 


61-62 


0.24 


0.20 


6 


63-64 


0.20 


0.15 


7 


59-64 


0.28 


0.24 


8 


53-64 


0.28 


0.20 



Pool 2 is equivalent to the HM-CAP antigen preparation used in the standardized assay. Four EUSA-pos- 
itrve and four EUSA-negative serum samples were selected at random and used to perform the EUSA assays. 
The results are shown in Figures 3 and 4. 

40 Examination of Fig. 3 and 4 demonstrate that Pods 1-4, representing agarose fractions 53-60, provide 
the greatest differentiation between EUS A-positrve and ELISA-negative sera, as compared to pods 5-8. Pools 
5-8 show some sdectivity as test antigens and thus suggest that it is not necessary to further purify HM-CAP 
in order to have a C. pylori- specific EUSA assay. 

These results indicate that the selection of the urease-positive column fractions for use as HM-CAP an- 

45 tlgens in the C. Eyjor^specif ic ELISA assay provides adequate sensitivity and selectivity. Therefore, further 
separation into specific components is not necessary. Additionally, plate-grown and broth-grown bacteria are 
equally useful as the source of HM-CAP for EUSA antigens. The larger yield of urease protein in the broth- 
grown batch of HM-CAP (see Figure 2) most li kely accounts for the fact that pods 5-8 of the broth-grown an- 
tigen performed better than pods 5-8 of the plate-grown antigen due to less efficient separation of the two 

so major peaks. 

Thus Figures 3 & 4 show that the mixture of at least two proteins is just as effective in detecting C. pylori 
antibodies in serum as each protein individually. Although these data show that the higher molecular weight 
component, coinciding with urease activity, is a better antigen than the lower weight antigen they also suggest 
that the mixture is as good if not better in determining C. pylori infection. Thus, although the proteins can be 
55 further purified into individual components, stopping the purification prior to the separation of the mixture is 
sufficient 

A variety of methods can be used to detect C. pylori antibody in the serum. One skilled in the art will readily 
recognize that enzyme-linked immunosorbent assays (EUSA), radioimmuno assays (R1A), complement f ixa- 



6 



EP 0439 462 B1 



tion, latex bead agglutination, immunoblot assays, and passive inmuggtutlnation can all be used. In a preferred 
embodiment, the serological assay involves the EUSA method. This assay includes immobilizing the HM-CAP 
antigen on a solid phase support After the antigen has been immobilized a serum sample to be tested Is com- 
bined with the immobilized antigen and they are incubated for about 90 minutes at room temperature and under 

s humid conditions. An antigen-antibody complex forms during the incubation. After the antigen antibody-com- 
plex is formed, alkatine-phosphatase-conjugated anti-human IgG is added to the antigen-antibody complex on 
the solid phase support and incubated for approximately 90 minutes, at room temperature under humid con- 
ditions to form an antigen-antibody-alkaline-phosphatase-conjugated anti-human IgG complex. A variety of 
substrates can be used to determine the amount of binding which has taken place. In a preferred embodiment 

10 para-nitrophenyt phosphate is added to this complex and the resulting yellow product is measured to determine 
the amount of antigen-antibody complex formed, and thus the amount of antibody present in the serum. The 
above-mentioned assay methods can also be used to monitor the treatment of C. pylori infection by collecting 
serial serum samples from treated subjects and performing said methods on said sample. 

is EXAMPLE 1 

EUSA technique: Coat microtfter plate wells with 100 microliters of HM-CAP antigen diluted with PBS to 
approximately 0.007 milligrams per milliliter protein. In one embodiment a standard 96 well plate is used. After 
about 18 to 24 hours at 37°C in a humid chamber, the antigen adheres to the plastic surface, forming a non- 
20 specific, permanent binding. The excess plastic protein-binding sites are blocked by incubating about 1% BSA 
{Bovine serum albumin) in PBS for about 30 minutes at approximately 37°C In a humid chamber. The excess 
BSA is removed by washing three times with PBST (PBS containing about 0.02% Tween-20). Next about 100 
microliters per well of serum is added in dilutions of either 1 :50 or 1:100 in PBS. After incubation at room tem- 
perature, in a humid chamber for about 90 minutes, the excess antibodies are removed by washing three times 
25 with PBST. About 100 microliters per well of a calibration dilution of conjugate (goat anti-human IgG antibodies 
conjugated to the enzyme alkaline phosphatase) are added, and the mixture is incubated at room temperature 
in a humid chamber for about 90 minutes. After removing. excess conjugate, i.e., unreacted conjugate, by wash- 
ing three times with PBST, about 100 microliters per well of alkaline phosphatase substrate, for example para- 
n'rtrophenyl phosphate, are added. After additional incubation for about 60 minutes, in a humid chamber the 
30 yellow colored enzyme product is measured. For each microtiter plate includes a number of controls, for ex- 
ample, known EUSA- positive serum, known ELISA-negatlve serum and reaction blank. An optical density val- 
ue of about 0.200 or higher is a positive result The following results were observed: 



35 DIAGNOSIS OF C. PYLORI INFECTION 



40 

♦ 113 3 

HM-CAP ELISA 

3 90 

45 

C. pylori infection was diagnosed as either positive or negative by histological examination and culture of biopsy 
material, or by the 13 C urea breath test 

The HM-CAP ELISA assay detected 113 of the 116 samples from individuals with C. pylori Infection. This 
is a specificity of 97.4%. The sensitivity of the assay is determined by looking at the negative HM-CAP ELISA 
so result The results show 90 of 93 C. pylori negative individuals were detected. This is a sensitivity of 96.6%. 
The overall reliability of the test is 97.1% (203 out of 209 samples were accurately predicted). These data 
strongly indicate that there are few, if any, misclassif icatlons using the ELISA assay. 

EXAMPLE 2 

55 

KIT: A kit is prepared by incubating the HM-CAP antigen on a solid phase support The solid phase support 
can be any charged membrane or plastic material. The solid phase support-antigen complex can then be pack- 
aged individually or in multiple combinations. The kit can also include controls for false positives and false neg- 
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atrves, and reagents. The kit can be used to detect 1 sample or multiple samples. 
EXAMPLE 3 

s Latex agglutination assay Antibodies against C. pylori can be measured In serum samples with HM-CAP 

coated latex bead particles. Additionally, the presence of antigens can be measured by coating the latex par- 
tides with monospecific antibody (anti-HM-CAP). Particles of polyvinyl or toluene latex of about 0.77 micron 
diameter or polystyrene latex particles (beads) measuring about 0.81 to 1 .77 microns can be coated with HM- 
CAP. About 2.0 ml of the latex particles are suspended in approximately 20 ml of distilled water, mixed and 

10 filtered through a Whatman No. 40 filter paper. After adjusting the filtrate to about 2.0 optical density at a wa- 
velength of 640 nm in phosphate-buffered saline, pH about 7.2., or equivalent buffer, about 0.1 ml of the latex 
suspension is diluted with about 5.0 ml of PBS. About 0.5 ml of a 0.5% antigen solution is added to the diluted 
latex suspension. This mixture is then incubated at about 37°C for 30 minutes. The latex particles are then 
washed twice, each time with ten volumes of PBS. The final suspension is adjusted to an optical density of 

15 0.3 using 0.1 M glycine buffer containing 0.1% bovine serum albumin. In the assay equal volumes of coated 
latex particles and serum dilutions in 0.1 M glycine buffer are mixed. Control tubes receive saline instead of 
serum. Tubes are incubated at 50°C for 2 hours, centrifuged at 15,000 x g for 3 minutes and gently tapped. 
The degree of clumping is noted. Clumping is due to the aggregation (agglutination) of the beads via the an- 
tigen-antibody complex formation. 

20 

EXAMPLE 4 

Radiommunoassav: A96-well microliter plate is coated with about 1 00 microliters of an optimum concen- 
tration of antigen. After Incubation at about 37°C for about 18-24 hours, the excess binding sites in the wells 

25 are blocked with 1%BSAinPBS, or equivalent About 100 microliters per well of appropriate dilution(s) of serum 
to be tested are added to duplicate wells and incubated at room temperature for about 2 hours. After washing 
the plates numerous times with PBST, 100 microliters per well of optimal dilution of goat or rabbit anti-human 
IgG, which has been labeled with 125-iodine, is added. The microliter plates are incubated for about 4 hours 
at room temperature, washed numerous times with PBST and air dried. The wells are counted in a gamma 

30 counter to determine the amount of radioactivity remaining in each well at the end of the test Positive and neg- 
ative sera are included on each plate as controls. The procedure Is standardized to determine which values 
differentiate between a positive and a negative serum. 

One skilled in the art will really appreciate the present invention Is well adapted to carry out the objects 
and obtain the ends and advantages mentioned, as well as, those inherent therein. The methods, procedures 

35 and techniques described herein are presently representative of the preferred embodiments, are intended to 
be exemplary, and are not intended as limitations on the scope. Changes therein and other uses will occur to 
those skilled in the art which are defined by the scope of the appended claims. 



40 Claims 

1 . Substantially purified high molecular weight antigens of Campylobacter pylori, said antigens: 

having a molecular weight of about 300,000 to 700,000 daltons as determined by agarose A-5m 
column; 

45 having a PI on isolectiic focusing of about 5.9 to 6.3; 

having urease activity; 

being soluble in PBS and Tris-chloride buffers; 

being derived from the outer surface of the membrane of Campylobacter pylori; and 

being capable of being sdubilized from the outer surface of the membrane with n-octyl-glucoside. 

so 

2. Aserological assay for the detection of Campylobacter pylori infection, comprising, combining the antigens 
of claim 1 with a serum sample to be tested according to a method selected from enzyme-linked immu- 
nosorbent assay, radioimmunoassay, complement fixation, indirect hemagglutination or latex agglutina- 
tion. 

55 

3. The serological assay of claim 2, wherein said method is the enzyme-linked Immunosorbent assay, which 
includes the steps of: 

adding serum sample to an antigen immobilized on a solid phase support; 
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Incubating the mixture of serum sample and immobilized support to form an antigen-antibody com- 
plex; 

adding enzyme-conjugated anti-human IgG to said antigen-antibody complex; 
incubating the antigen-antibody complex and enzyme-conjugated anti-human IgG mixture to form 
an antigen-antibody-enzyme-conjugated anti-human IgG complex; 

adding substrate to the antigen-antibody-enzyme-conjugated anti-human IgG complex; and 
measuring the product or the change in the substrate to determine the amount of said antibody. 

4. The serological assay of claim 3, wherein the enzyme is selected from alkaline phosphatase, horseradish 
peroxidase or beta galactosidase. 

5. A method of monitoring the treatment of Campylobacter pylori infection, comprising, collecting serial ser- 
um samples from the treated subject and repeating the steps of claim 3 on each sample. 

6. The serological assay of claim 2, wherein said method is the radioimmunoassay, which includes the steps 

of: 

adding serum sample to a well coated with antigen; 

incubating said serum sample in said coated well to form an antigen-antibody complex; 
adding radioactive labelled anti-human IgG; 

incubating the mixture of the antigen-antibody complex and anti-human IgG to form an antigen- 
antibody-anti-human IgG complex; and 

measuring the amount of radioactivity bound in the antigen-antibody-anti-human IgG complex. 

7. The serological assay of claim 2, wherein said method is latex agglutination, which includes the steps of: 

adding serum sample to latex beads coated with antigen; 
incubating the serum sample and coated latex beads; and 
measuring the degree of clumping. 

8. A kit for determining the presence of Campylobacter pylori antibody, comprising, a container having the 
antigens of claim 1 immobilized on a solid phase support 

9. The kit of claim 8, further comprising, false negative controls and false positive controls. 

1 0. A process for preparing the antigens of claim 1, comprising the steps of: 

extracting high molecular weight proteins from Campylobacter pylori with a solution of about 1% 
n-octyl-gtucoside in PBS at about pH 7.2; 

centrif uging the extraction suspension and removing the supernatant to provide an extract; 
dialyzing said extract against PBS, or a 1:1 water/PBS solution, containing about 0.024% sodium 

azide; 

centrif uging said dialysate, wherein the resulting supernatant contains said antigens; 
chromatographing the supernatant on Agarose A- 5m with about 0.05 m Tris-Q buffer, and about 
pH 8.0 containing about 0.025% sodium azide; and 

collecting the fraction which elutes in the molecular weight range of 300,000 to 700,000. 

Patentanspruche 

1 . Im wesentlichen gereinigte Antigene aus Campylobacter pylori mit hohem Molekulargewicht, wobei die 
Antfgene: 

Ein Molekulargewicht von ungeffihr 300.000 bis 700.000 dalton, wie durch Agarose A-5m-Saule bestimmt, 
aufweisen; 

einen PI bei der isoelektrischen Fokussierung von 5,9 bis 6,3 aufweisen; 

Ureaseaktivitat aufweisen; 

in PBS- und Tris-Chlorid-Puffern loslich sind; 

abgeleitet sind von der au&eren Membranoberf Ifiche von Campylobacter pylori; und 
sie mit n-Octyiglucosid von der au&eren Membranoberf Ifiche abgeldst werden kdnnen. 

2. Ein serologischer Test zur Erfassung einer Infektion mit Campylobacter pylori, welcher umfa&t 
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Vereinigen der Antigene gemflB Anspruch 1 mit elner Serumprobe, welche getestet werden soil nach ei- 
nem Verfahren, welches ausgewShit wird aus: Enzymgebundenem Immunsorptionstest, Radioimmuntest, 
Komplementf Ixation, indirekter Hemagglutination Oder Latexagglutlnation. 

3. Der serologlsche Test nach Anspruch 2, worin das Verfahren der enzymgebundene Immunsorptlonstest 
ist. welches die Schritte etnschliefit 

Zugeben einer Serumprobe zu elnem Antigen, immobilisiert auf einem Festphasentr&ger; 

Inkubieren der Mischung aus Serumprobe und immobilisiertem Trfiger, urn einen Antigen-Antikfirper- 

Komplex zu bilden; 

Zugeben von enzymkonjugiertem anti-Human IgG zu dem Antigen-Antik6rper-Komp}ex; 

Inkubieren des Antigen-Antikorper-Komplexes und der enzymkonjugierten anti-Human IgG-Mischung, 

um einen Antigen-Antik6rper-er^mkonjugiertes-anti-Human-lgG.Komplex zu bilden; 

Zugeben von Substrat zu dem Antigen-Antikdrper-enzymkonjugiertes-antl-Human-lgG-Komptex; und 

Messen des Produktes Oder der Anderung in dem Substrat, um die Menge des AntikSrpers zu bestimmen. 

4. Der serologische Test nach Anspruch 3, worin das Enzym ausgewShit wird aus: Alkalischer Phosphatase, 
Meerrettichperoxidase oder Betagalaktosidase. 

5. Ein Verfahren zum Oberwachen der Behandlung einer Campylobacter pylori-lnfektion, welches umfaSt 
Sammeln einer Reihe von Proben aus dem behandelten Patienten und wiederhden der Schritte gem§& 
Anspruch 3 an jeder Probe. 

6. Der serologische Test nach Anspruch 2, worin das Verfahren der Radioimmuntest ist, weiches die Schritte 
einschlie&t 

Zugeben einer Serumprobe zu einer Vertiefung, die mit Antigen beschbhtet ist; 
Inkubieren der Serumprobe in der beschichteten Vertiefung, um einen Antigen-AntikSrper-Komplexzu bil- 
den; 

Zugeben von radioaktlv markiertem anti-Human IgG; 

Inkubieren der Mischung aus dem Antigen-Antikfirper-Komplex und anti-Human IgG, um einen Antigen- 
Antik6rperanti-Human-lgG-Komplex zu bilden; und 

Messen der Radtoaktivitatsmenge, welche in dem Antigen-Antik6rper-anti-Human-lgG-Komplex gebun- 
den ist 

7. Der serologische Test nach Anspruch 2, worin das Verfahren eine Latexagglutination ist, welches die 
Schritte einschlie&t 

Zugeben einer Serumprobe zu Latexkugelchen, die mit Antigen beschichtet sind; 

Inkubieren von Serumprobe und beschichteten Latexkugelchen; und Messen des VerkJumpungsgrades. 

8. Ein Kit zum Bestimmen des Vorliegens von Campylobacter pylori-Antikorpern mit elnem Behfilter, der die 
Antigene gemfia Anspruch 1, immobilisiert auf einem FestphasentrSger, aufweist. 

9. Der Kit nach Anspruch 8, welcher ferner falschnegative und faJschpositive Kontrollen umfaBL 

1 0. Ein Verfahren zum Herstellen eines Antigens gem§ & Anspruch 1 , welches die Schritte umfa&t 
Extrahieren von Proteinen mit hohem Molekulargewicht aus Campylobacter pylori mit einer Losung von 
ungeffihr 1% n-Octylglucosid in PBS bei ungefahr pH 7,2.; 

Zentrlfugieren der Extraktionssuspenslon und Entfernen des Oberstandes, um einen Extrakt zur Verf 0- 
gung zu stellen; 

Dlalysieren des Extraktes gegen PBS oder eine 1:1 Wasser/PBS-L6sung, welche ungeffihr 0,024% Na- 
triumazid enthdlt; 

Zentrlfugieren des Dialysates, worin der sich ergebende Oberstand die Antigene enthilt; 
Chromatographieren des Obersta ndes auf Agarose A-5m mit ungefthr 0.05m Tris-C1 -Puffer und ungefShr 
pH 8,0. ungeffihr 0,025% Natriumazld enthaltend; und 

Sammeln der Fraxtion, die in dem MoJekulargewichtsbereich von 300.000 bis 700.000 eiuiert 
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Revo ndlcat Ions 

1 . Antigenes essentteHement purlf id, a poids moleculaire eleve, de Campylobacter pylori , lesdits antigenes: 

ayant un poids moleculaire d'environ 300 000 a 700 000 daltons, comma determine a I'aide d'une 
5 coionne de gelose ou agarose A-5 m; 

ayant un point isoelectrique, lors d'une localisation isoelectrique, d'environ 5,9 a 6.3; 
ayant de I'activite d'urease ; 

etant solubles dans una solution saline tamponnee par du phosphate et dans des tampons 
Tris/chlorure; 

10 provenant de la surface exterieure de la membrane de Campylobacter pylori; et 

etant capables d'etre sdubilises, pour les separer ou les extraire de la surface exterieure de la 
membrane, par du n-octyi-glucoside. 

2. Essai serologique pour la detection d'une infection par Campylobacter pylori , cet essai comprenant la 
15 combinaison des antigenes de la revendication 1 avec un echantillon de serum a essayer, selon une me- 
thods choisie parmi un titrage immunologique a I'aide d'une enzyme f Ix6e par adsorption (EUSA), un ti- 
trage pou dosage radio-lmmunologique, une fixation de complement, une hemaglutlnation indirecte ou 
une agglutination de latex. 

20 3. Essai serologique selon la revendication 2, dans lequel ladrte mSthode est le titrage immunoenzymatique 
avec antigene f Ix6 par adsorption, cette methode comprenant des etapes consistant a : 

ajouter un echantillon de serum a un antigene immobilise sur un support en phase soldie, 
faire incuber le melange de r echantillon de serum et de support immobilise, pour former un 
complexe antigene/anticorps; 
25 ajouter audit complexe antigene-anticorps de I'lgG (immunoglobuline G) anti-humaine conjuguee 

a de I'enzyme; 

faire incuber le melange du complexe antigene/anticorps etde I'lgG anti-humaine conjuguee a de 
I'enzyme pour former un complexe antigene/anticorps-IgG anti-humaine conjuguee a de I'enzyme; 

ajouter du substrat au complexe antigene/anticorps-IgG anti-humaine conjuguee a de I'enzyme; 
30 mesurer le produit ou la variation dans le substrat pour determiner la quantite dudit anticorps. 

4. Essai serologique selon la revendication 3, dans lequel I'enzyme est choisie parmi de la phosphatase al- 
callne, de la raifort-peroxydase ou de la p-galactosidase. 

35 5. Proced6 de surveillance du traitement d'une Infection par Campylobacter pylori, comprenant la collecte 
d'echantillons de serum en s6rie pr6leves sur le sujet traits et la r6p6tition ( sur chaque echantillon, des 
6tapes de la revendication 3. 

6. Essai serologique selon la revendication 2, dans lequel ladite methode est un dosage ou titrage radio- 
40 immunologique qui comprend les etapes consistant a : 

ajouter de I'echantillon de serum dans un creux revfitu d'un antigene; 

faire incuber ledit echantillon de serum dans (edit creux revetu, pour former un complexe antige- 
ne/anticorps; 

ajouter de I'lgG anti-humaine a marquage radio-actif; 
45 faire incuber le melange du complexe antigene/anticorps et de I'lgG anti-humaine pour former un 

complexe antigene/anticorps-IgG anti-humaine; 

mesurer la quantite de radio-actMte liee ou f ixee dans le complexe antigene/anticorps-IgG anti- 
humaine. 

50 7. Essai serologique selon la revendication 2 dans lequel ladite methode consists en une agglutination de 
latex comprenant les 6tapes consistant a : 

ajouter un echantillon de serum a des perles de latex revenues d'un antigene; 
faire incuber I'echantillon de serum et les perles de latex revetues; et 
mesurer le degrd de formation de gros morceaux d'agglutination. 

55 

8. Necessalre pour determiner la presence d'un anticorps de Campylobacter pylori , ce necessaire compre- 
nant un recipient comportant les antigenes selon la revendication 1 , immobilises sur un support en phase 
solide. 
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9. Necessaire selon la revendication 8, comprenant en outre des temolns faussement negatifs et des te- 
moins faussement positifs. 

1 0. Procede pour preparer les antigenes seton la revendication 1, comprenant les etapes consistant a : 

5 extraire des proteines a poids moleculaire de Campylobacter pylori , a I'alde d'une solution d'environ 

1 % de n-octyi-glucoside dans une solution saline tamponnee par du phosphate a un pH d'environ 7,2; 

centifuger la suspension resultant de cette extraction et enlever le liquids surnageant pour obtenir 
un extrait; 

diaJyser led it extrait contre une solution saline tamponnee pardu phosphate, ou une solution saline 
10 tamponnee par du phosphate et dilute a 1 : 1 par de I'eau, cette solution contenant environ 0,024 % d'azo- 

ture de sodium; 

centrif uger ledit dialysat, dans lequel le liquide surnageant contient lesdits antigenes; 

soumettre le liquide surnageant a une chromatographie sur "Agarose A-5m" avec du tampon a en- 
viron 0,05 M Tris-a a pH environ 8,0, et contenant environ 0.025 % d'azot ure de sodium; et 
is collector la fraction qui passe par elution dans I'lntervalle de poids moleculaire comprls entre 300 

000 et 700 000. 



20 



so 
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